Regional characteristics of histamine uptake into neonatal rat astrocytes.
Histaminergic signalling constitutes an attractive target for treatment of neuropsychiatric disorders. One obstacle to developing new pharmacological options has been failure to identify putative specific histamine transporter responsible for histamine clearance. Although high-affinity histamine uptake was detected in neonatal cortical astrocytes, its existence in other brain regions remains largely unexplored. We investigated whether cerebellar and striatal astrocytes participate in histamine clearance and evaluated the role of organic cation transporters (OCT) in astroglial histamine transport. Kinetic and pharmacological characteristics of histamine transport were determined in cultured astrocytes derived from neonatal rat cerebellum, striatum and cerebral cortex. As well as astrocytes of cortical origin, cultured striatal and cerebellar astrocytes displayed temperature-sensitive, high-affinity histamine uptake. Exposure to ouabain or Na(+)-free medium, supplemented with choline chloride markedly depressed histamine transport in cortical astrocytes. Conversely, histamine uptake in striatal and cortical astrocytes was ouabain-resistant and was only partially diminished during incubation in the absence of Na(+). Also, histamine uptake remained unaltered upon exposure to OCT inhibitor corticosterone, although OCTs were expressed in cultured astrocytes. Finally, histamine transport in cerebellar and striatal astrocytes was not sensitive to antidepressants. Despite common characteristics, cerebellar astrocytes had lower affinity, but markedly higher transport capacity for histamine compared to striatal astrocytes. Collectively, we provide evidence to suggest that cerebellar, striatal as well as cortical astrocytes possess saturable histamine uptake systems, which are not operated by OCTs. In addition, our data indicate that Na(+)-independent histamine carrier predominates in cerebellar and striatal astrocytes, whereas Na(+)-dependent transporter underlies histamine uptake in cortical astrocytes. Our findings implicate a role for histamine transporters in regulation of extracellular histamine concentration in cerebellum and striatum. Inhibition of histamine uptake might represent a viable option to modulate histaminergic neurotransmission.